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(54) STORAGE DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make follow-up error with 
respect to the eccentricity of a medium smaller by combining 
a feedback control system and a learning system to 
compensate stepwise frictional disturbance. 
SOLUTION: A learning control system 82 is provided between 
a feedback arithmetic part 80 and a driving part 86 and when 
a time equivalent to one round of revolution of a medium is 
defFined as TL, it obtains an unknown driving current function 
Irepeat (t) which is repeated from the starting time t=0 of the 
one revolution of the medium to a completing time t=TL as an 
approximation function I repeat (t) which is made to be 
approximately estimated with heights of strips of respective 
sections which are obtained by dividing the time TL into N 
and which have section numbers i=0 to (N-1) by a learning 
algorithm and it performs a feedforward control by outputting 
a learning signal I repeat in synchronization with the 
revolution of the medium after the learning. Moreover, the 
learning control part 82 may be provided between a positional 
signal detecting part 76 and the feedback arithmetic part 80 




to learn a positional function TES repeat (t) as the similar approximation function TES repeat (t). 
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(57) 

8 0 i:iei)jg|5 8 6 tWFsKc^ltPjtl. $JEft:|Hlfe IJl^J-CO 

mm^Tt t Lfzm^. mi^ 1 iEite(OMMB*ra t = 0 

^»^TB#Fb1 t = Tt T'^ O igi-**OCr)^t(jmBg|l» I re 
peat (t) ®tft:[sl^l j^5)-<7)B#raTTt ^N'^mi.tl 
EFbIS-^- i =0~ (N-1) Srt>o#|ZrBlwM»<^iib$ 
C i T-iStelJi^ UfciSMH^ I "repeat (t) t LT^ 

L-C^^SJWt-^ I 'repeat*m;'7UTP'i'— K:7;i-!7 

ty^-h-y<y^ mmn 8 0 (om\^mi-f. ^mmmr e 

Srepeat (t) ^(5]il''<Cifi^l3^T E S ' repeat (t) 




7* 



( 2 ) 

1 

Yy<vi^mW^t. 

S:N^J-»JUfc^Erao~ (N-l) KM-r?>Mm(0(Si^ 

ssi]iJP^tt. muy >(-Yy<y:^^w-^tmmnt(r)W\ 

iEi* 1 [H]te05Bflit&^PBl t = 0 d^^jil-T^P^ t = Tt xm 

•9 igi-^^roiESbmoSr^m I repeat (t) (fc/cL. 0 

(N-l) ^t.O#E:^ (fc^^iL, #lE:^OH#ffli|iST 30 

14. T = Tl /N) COM»(75it;^C i (/-cfcL. i (IE 

Pbis^t-. o^i^ (N-l) ) x'itum-^i.tz.'T5.&.m 

»I "repeat (t) (tztzl^. 0 S t < Tt . Tl fi:« 

L r tett-r 5ri^i#i^t-t-5 te«3^®, 

flflteiSlflMm I 'repeat (t) C)#ErBlroMW<^ii5 ^ C 
Mte^-f- hv<-;/i??Sl^g|S7!»-5>ai;^)$n-5©JWt-^lF. 40 

W^^y^ ^-KlearnlcS-^^, BMteT! ^ y W^fB^.ir 
>HC*&i^LfcHulSi£(flK» I "repeat (t) (D^m.f^O> 
^WWi^^C i Sr. 
[«C1] 

Ci-Kleam-IpB(t) 

(BL. i f4^r«3 t r-«:^$ixSEft1«>#^r-. 0^ i ^ 
(N-l) 50 
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HiIiaj^<*:lHlte»^»)Jl^ T W L T Huteielt-fe yutctB 
ttLytmlfSiaMP^ I "repeat (t) W#E^(^^flB-CO 

icmmn^Uc. %:^^^-t^y ^-Yyyi--v-Y^f) 

^^Httcfi. Mtfi^^y, f->-7°yi-tB. ififai»m?^^gi5 
Yy^-v- Ymtiu^mum^^^m^mm 

sarapleT^ifilJ«t-§- I fb -gr-y-X-PC y ^'i?" L. 

tc, ^fs-9->'7°>'HfBf ■y-^T'y ^^/ufcSijwt^iFB, 

fif^CT^^^y^' VKlearn {CS':?^ tUfSTt ^ y O0=g-teti 
-feyWC*&»lLfcfifllBiaiJi||§#:l "repeat (t) W^EPbI 
(DMfl&cOil5^C i 

Ci-KlearQ-IpB(t) 

mu. i ttH#^ t -C-l*:^$ix-5l2Ffl©#-§--C\ 0 ^ i ^ 
(N-l) 

mmy-<— Yy:i-~9- Ythtimt.. Hutei^v^^wji^ 

TsampleSJ-. Hii^felt-iryKCIBtt UfcSfIf5ifiMB3» I 

"repeat (t) O^EFBTcOMfffi-CDiii ^ C i ^JJt^(H]*5(- 

mm \^x m^ta L.mmy - Yy< ~yi^mw^t}^h(Dmm 
m-^ I FB (ciQ* uTSiiteiESigiit-iEftm-^ i vc. ^m^ 

im-skme] ft*3S3Kit(otetit$get-*S'V^r. mjffi:7 
Yy^-'p- Yin^m^. gtite^ * y (^^te»ir>'^ 

ICfSlgUfciaiagliSC I " repeat (t) 0f ^OB^PbI A t 
leadjt'JtitA/^c^SiJt-Sfr-rSffiSrBc^ttl LTtH;^-^^ r 

fc^-g-. im 1 (H)terop^*&H#pp,T t = 0 A^hmr^m t = 

Tt X'^'0M-rm^<O&mmmTESrepeat (t) (fc 

mt^^^im'A(ommT. srN55-S'iL/tErBi#-§- i 
= o~ (N-l) ^h^^&?^(omm<vm^c i itztz 

L. Him.mm^-X\ O^i^ (N-l) ) T-fifiati^ 
LfcjSiaii»TE S "repeat ( t) (fc^fL, OSt< 
Ti , Tu (4iitft:ilHlte(C^-r2>B#rB^) i: LT^^ryW 
^J'y XAtii t9®#LTte»i-S:zi:^!t#iai:-r51E1t 



( 3 ) 
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^ r y u y X {c X -5 Sij KiaM Mm<7)?i#»]ft^nv\ 
^ r y X A ^igffl i- 5 n ^ ^ -r 5 tetti^So 

^ y :y v^_hf;i>Ptf^UVX^:7;*--;^;:^$iJtag^£(C^g^ 
[0 0 0 1] 

[0002] 
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[0 0 0 31 LtIj^L. *£-efli^e(7:>:::i;^ h^'^xT^Z- 
i^tc:, Vy y^T^^^::^-^^U^\^X^-r y y i/T 

[0 0 0 41 

[%P^;^5fi?*bJ: 9 ^-r^iiSl \.t-V.fS:t^h. ^y Y 

<bL. '^\z^-rVyZ>(Dm^^'^ni)^h^—/\^^T])l^ 
^^l^^bTt^^. hyy^l^V:^y-\t^\cm^\,^f:L 

■vy :yv^*tSa5(7)to@ft:«»co.f^g^e^<S:(t5J: 9 

[0 0 0 5] 13 2 4(1. v-V^yWiEtbScD:^-^' y 5^v?(C 

:fc{t5@{$^^.oi#ttT^fc5o :i:Lx^mm&vjsLxy^m 
mtiF\^. ^^vyiy(D^m:)omzm\:.x'yyy^^ -^-r 

^•ry^(Dm,^h-DW^wimmyx^m^\±. ^mmm^^m 

[0 0 0 6] z.(n>^ofii^^^) y^J^<o'^WM&(nBM's^ 

[0 0 0 7] :^r-y y j/v^co^tbigftosefi. myLm% 

^(T^^^LAz.^^ vyy^cowimmmw-f^^m^k-t^ 
vy y^m^unx^-r^. hp^. i^i^d^c^iciiee-r^ 

<=t ^(C:^r-r y :yi^^S»Jp-r^i:. ^-^^ y v^c^;^-^ K U 

[0 0 0 8] HI 2 4 ^/v^oi-igiSM^T)-- ^ vmm\z 

y>(-Yy<y^W^lk\zX.^^lyVyy^Un^ 

^ ^ U—i/g VT*fi. h ^ :y ^ t:':y^^ 1 . \ ixm^ 
^ y^i^^^^^ 3 6 0 0 r pm. mWMM^ ^0. 3 ^ 

«^fil. 5 k H z i: LT^^^So 
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[0 0 0 9] H 2 5 (D^m 2 0 0 itM'L^^M(D t'— ^ • 
^{i^L^ftTj^S 0//m. &?f$2 0 2(Hl^L^^gff^C0e— 
• t:"*— d^L^lTiS 2 0 jL/ m. 2 0 4 fi{B^il>JKJF^<7) 

[0 0 1 0] rcoj^?f^2 0 0, 2 0 2, 2 0 4^OV^-rtb 




[0 0 13] CcO^xVu;6^f3 0^e>7!>^?'.^ J: 
F r r i c CO?? -^^^5 ;^ 7" :y X. ^ ;^ 

[0 0 1 4] r(7)J: 5)/^;^7^>y:/t^ctDm^^SL?rffi«-r 20 

[0 0 1 5] :7^- hV^:y^^H®^^^^3!lJ 

[0016] 

[0 0 17] ^-r^^^^t^IBlt^efi. Ell (A) (D^ 

:y:^>'^^^^-ft-§-) TE S«:#.aiUTttS;^?-r6fiBm 40 
-§-<tttilF(5 (h^5/=^V^/3i^-<tUi§{S) 7 8. \tLm.^% 

^^y :yv^8 8 ^^^j!}i-'5/c^^>(7)a^»^t^ m'^^nm 

lFB^g|»-r5:7>r~ K/<:y^ig»gi58 0. .Rt>':7^- 
Ky< 5/ ^ Sl^gp 8 0 (O^J^am-^- 1 F B (c:S-:5# 7t t'- 

:y v^8 8^ig®)-r6^Kl?fi5 (VCM) 8 6 ^{ix.'5o 

[0 0 18] :^<r>^omm:mm^r>^^m?i\iX^ 



2000-339729 

6 

T. ^i^<7):^t ^c^i6tm^2 0 6 - 1 , 2 0 6- 
2, 2 0 6-3. 2 0 6 -4 *^Drv^'5o 

[0 0 11] y >>^(7)^Sj{cf*5>@ft:J«^.F 

[0012] 

[ic3] 

(1) 

z<0 

[0 0 19] x^Mi^ma^. ^^mm^s 2{±. mi^ 
A J: J9 mn L TffBti-r s 0 

[0020] ^(D^^mmmcxtii^. {sv^^^y^v- 

S(ci*D X. 5 r -r\ ^ -z- :y m^^SL^r t A. t ^ 

^T't. y 5/ v?i Libert T% ^Hk 

[0 o 2 1] ^^m<D^^mm^s 2a. mi (a) <d 
m»imm(Dmiimm t^of)^hmT mm t=T, xm 

^M-rmi (B) <D^^(DmmmUm^ I repeat (t) 
-^1=0- (N-1) >^^>o#EPBl0^ffflC i itzti 

L. i fiiE:rpi#^T% o^i^ (N-1) ) -eiSMffi* 

Lfz^iSiUmWcl 'repeat (t) (;rcfcL. 0^t<T 

y Xfd J: 19 ®t#LTfBiS^^o 
[0 0 2 2] dCT-iafSil^Ji 
[0 0 2 3] 
[^4] 



7 

[0 0 2 41 Vm^^tl^y)^^. P^^^*4^(C:ioV>T(l fl 
"^repeatj <b LT^!! LT V^6o ZMtiSlUm^ TtE 
S " repeat] hf^CVh^a 

[0 0 2 51 :i<DXoi^y^-V^<^y^^^W^s 0 tm 

[ 0 0 2 6 1 m 1 (A) <D^^Wm% 8 2 fi. ;^ ^ i; . 

-mmn^m^ h .. ^ y j^-ififl^MS l- repeat (t) (T:) 

n ^ sij wt I F B ^ 1^ >- y >- ^'-t § o 

[0 0 2 71 ifiMP^m?^»§Pfi:. 1^>-://ug|5THf v^°y 

':5#. <D«-i5tiiryUtC*&«ifibfcffiMM^ I "repe 

at(t) CO^|xrBl(^^fffr<^)ig^C i 

[0 0 2 8] 

[^5] 

Ci «KlcanixI^ 

[0 0 2 9] mU. i f^BtPpT t 'C:^*:£^tL§EP0lO»-^ 
T% 0^ i ^ (N-l) <t/c^«9. mx.\^\ = f 1 o o r 

( t /T) , T^Tl /N 

[0 0 3 0] y ^ — Yy — (FFm:^ 

[0 0 3 5] >^>r- K:7^-r7- KtB;'jgi5(:±. 1^ 

:yy'ji^mmrsample{zmm LT ^ ^ y C>tBtt-fe/l-{c;^^ 
bfcifiMF^mi >epeat(t) <^#EF«1(Z)MfffrcDiS ^ C i 

b^^sj^m-^ I P B ^^MW i^xmrnu s e {zmmm^- 1 
[0 0 3 6] y^-Yy^-y-Yttiti^i-x. T^^yco 

#f5«ir/HClE#.Lyciaf£lP^I " repeat (t) CO. 
Yy:t-y-YWt^\^fj:^^h^^^m^M-ro 

y^- Yy<y^mm^\^m^mfhm(r>mmmM^^ 

^CD0#.^.r'OSfr<^^^HS^ I >epeat(t) fC^b. H 

^SBt^Jcfc «?^/^»#Fp1a tleadfc{titA//c8*^J{c:Ml^;-r^ 
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iryl-{::fe^LfciSM^m I ^ repeat (t) C0#[x:rp1<Z)^fl 
oOiii^C i ^^gfJJWt^,!:: LTSg^^mb. y>(-Y^< 
y ^ m%^t^h(Dmm\t^- 1 F B t-iP» LTHSjIfP 8 6 

[0 0 3 1 ] Mt-f¥^{cfl. i^v^/i-^fi. 5>#JS^T 

i^AT<O0f;£ja»Tsample'TrMlpm-^ IpB^rl^VT/y V^^^ 

S^JWt^IpB. Bff:£(7)^l''^V>'Klearn p< 
^y CD^tBttiryU^C^IftLfcfiMMmi >epeat(t) <7) 
10 ^I2:rBT(^MWcDit$C i 
[0 0 3 2] 

[me] 

[ 0 0 3 3 ] mb. i f^^r^ t T'at*^tL6EFBi<^#-^ 

0^ i ^ (N - 1) tfs:^. 0llx.fi i = f 1 o o- r 
(t/T) 

20 FiJx.fi i =floor(t/T)fCj:^ i tD^ffi^JUfC J: o 

!E^EB*^y t fc^ov^rMff-r-<#c i ^iij^b. ^co 

li^>'::?'/l- (Tsample^r^M) (^C i flS (Ci'"'') fC 

>ctbT. ipB(t) ^A;^^i-5^5>«»*Jfebr. afe 
B#^|J t f;ijott'5C i ffi(J0Mff.1S* (c i"*" ) 

Ifb (t/T) fCioT»ai^nfc i 

[0 0 3 4] 
30 [«C7] 

[0 0 3 7] ^mm(om(ommk^^<:>x\%^ m i (o 

o J: 9 f^. ^"^mnn i o 4 f:±. &eft-^<^m§i5 7 e 

:7^- HV^:y>:^ '/||#|f|5 8 0 <^(^)PBlfC^fi-^tt. SmiHJte 

t = 0 ?3 ^T^P«1 1 = Tl t-^ «9 ig-r^^at^figBSm 

TESrepeat (t) {f:if^\_.^ 0 ^ t < Tl . Tt fi*^ 
40 f^llHltefCg-r^B^P^I) ^«f*:[Hlglia5i^(DS#P«1TL 
^N^J^filbfcEP^IS-^i ^4>0«-EPp1<D^fffr<DJg^C i 
(fcfcb. i fiEFBm-i-T% 0^i< (N-l) ) T'iS 
Mffi:^bfc£mP^TES ~ repeat .( t ) (^Tc/t^b. 0 

[0 0 3 8] ^^mm^i 0 4f^. 7<^y . f-^^://!- 

ffix.5o >^^yfi. fifttgl^TES ■ repeat (t) (D^m 
50 6o f-v>^/i-8i5fi. {feSm-^^ttSSP;5-?>tti;^$tt^fi:« 
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[0 0 3 9] m&.mmUW^n. '^>'>^ji^U-x:'^:yyj 

ES "repeat (t) (D^ErslCOMflfrCOj* $ C i 
[0 0 4 0] 

Ci-Kleam*T1ES(t) 

T% 0^ i ^ (N- 1) 0ijx.fi i = f 1 o o r 

( t /T) , T = Tl /N 

[0 0 4 2] :7^- K:7;:r-^- KM;^a5fl. i^f*:©^ 

ES "repeat (t) CD#[x:Ps^(7:)^fflj-(7:)i^ $ C i M^W^m 

[0 0 4 3] m^nmz^mm-t^t. 1^>'>^y^'gp^^. 5^ 20 

t'JJl»Ti^T<^0f^i^WTsaraple-e{i»S-§-T E S ^if 



fan 



[0 04 9] 



8 2. 1 0 0 (1. 



[0 0 4 7] Mfc. y'^- K:7;^ — 17— Km;^^fi. 

>- M T samp 1 e [WI ^ L T f amir /U- tCtett b iSfa 
E S " repeat ( t ) O^EP^IcDSfiB-^Dri^ ^ C i ^ 

gm^TE stc*psur:7^- Kv^>y>:^it^gl5(c:7^- 
[0 0 4 8] z.(om\ (c) y^—y^y^ 

M^TES >epeat^. "^-^(D^m t leadfcttilA^fc 



ST^U-rf y XAfCj: 9 31t#Lfci£MB8m I " repeat (t) 
XfiTE S 'repeat (t) i^ft:(iltetc|^^ m;^; L 
■C:7>i'— K:7;t — 57— vmU-t^o 40 
[0 0 50] ^^W^J^SIS 8 2. 1 0 0 fi. 

mm i^xmtt i.xmm^^iL^m^'f'^ y^-vy^- 

[0 0 5 1 ] -^fz.^mUn%\%. ^^1k(Dhyiy^i^^ 
y^-'P— KSfJffllSr?T9o 50 



S 'repeat (t) (D^m^(Dm.m(Dm^ O i Sr. 
[0 0 4 4] 
[^9] 

[0 0 4 5] fab. i (i^PbI t -e**$tLSEPflco#^ 

T\ 0^ i ^ (N- 1) i:/cf!9. i = f 1 o o r 

( t/T) 

(Z)^-T:ii. f«Jx.fl\ i = f I o o r ( t/T) J- J: 5 i 

iSril^b. -^^O 1 -y-^yyUtij (TsampleB^fplfu) (OC 
im (C i'-^^) tCl^bX. TES (t) ^Xfit-t^ 

^^^i^»:^^SbT. m^mn t K^n^c i fttojESr^ 

m (C i"^' ) ^*a6§o i f 1 o o r ( t/T) {C 

[0 0 4 6] 
[^10] 

= /roor(f/r)-eStai**t'5ii->t4LT 

[0 0 5 2] teis^efi . ^f^:^f^(7:)l#:S<o^i 

1^7 (D hyy^<DM\H&f)^^mt^mxm^j:-:>X\^fz.K>. 

y^\fiy \'j\^^m\:iWomm^VL(D{tLm'^um(D)h^mx 

[0 0 5 3] ^rT% ^^mcO^^UmUS 2\±^ 

(DmnwiVf^n^^. y>c—vy:^'7—Y^\z.i^\^^x\±^ 

^(Dm^:t>'hy bTV>^ hy^^T KU^J-/Cb 
TiafanmSrStRb (MxJi. h^:y>:^T 

[0 0 5 4] ^fc. :L(Oi.oicm^mBrX'W&.mm(r>m 
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[0 0 5 61 

[0 0 5 71 r^v- hn— h 1 OtCfl^^V 
K^-r :^0:^f*:&^^^tJ^^tf 5MPU 1 2. ±iiLm&t 

hf-i^^^g/c^i^H^tf 9 7fe7^V^^^^ her — V (OD 
C) 1 4^ DSP 1 6. RXfy<yyr ^"^V 1 8:^mn 

[00581 y<yyT ^^'eV 1 8(1, MPUl 2. i^tT" 
^V- b a — ^ 1 4. ^t/_h{i-f >^^:7zn — >^ 1 7 

±i:^^mm^^j^mi^xmmy:t—^yh^^m{^. ec 

[0 0 5 91 ECC:3LV=i— Kco?^A//cir>:7>^^- 

ir;^S#}Cfi. -ir:^^^ y-- Kx--:^^ 1 - 7 R L LiS?'S^ 
^JCECC^^:y h-CCRC^ai^;/^;^ Lfc^tC^^ 

[0 0 6 01 TtT^V^^ > h C2— ^ 1 4 (C^ctbTfl^ 40 
-r bLS I 2 0;55^{t?>tt. ^-r bLS I 2 0(;iJl^>f 

[0 0 6 11 if^-r:^- K:::!-:!^';/ h 3 O^^g^LT 
h y ^v^ftEft:^ LT. 12 8MBs 2 3 0MB. 5 4 0 50 
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MB. 6 4 0MB. 1. 3GBmf)^^mm^^::Lti)^X 
^ 1 2 8MB<7>MO;^— h y :y i/J^ft:tCO 

-r5t:°:y h7Kv^>/3 >tS^ (P PMteii) ^ggffl LTl^ 

y)^ ^-if^Mi^tDy^-V^til 2 8MB*^<$:;65 1 y-V- 
T-fe^o *fc:. i^^ftlS^i?i5 2 3 0MB. 5 4 OM 
B. 6 4 0MBSt/l. 3 GBCOMO;^— h y ,y 

[0 0 6 21 r^-C. 6 4 OMBj^ft:^ 5 4 OMBj^fr 

^^fi;6^2 0 4 8/^-r h(7)^# 6 4 0MB ^/^«9. — 
5 1 2^W hC0^#f:j:5 4 0MB ^/^5o ^fclKf*^ 

(OV—l^mt,. 2 3 OMBilft:;^^ 1 0 y— 5 4 0M 
-B^^^RXy^l. SGBj^f*:;^^! Sy— 6 4 OMBJSE 
W-f)^ 1 1 y— >T-fc^. 

[0 0 6 31 :L<DXo\z.i^mn(Ditv'^ Yy-<y^ 

fi. 12 8MB. 2 3 0MB. 5 4 0MB. 6 4 0M 
B. 1. 3GB. MtC^^f h • tJ— ^-^^^ h*r/SO 
2 3 0MB. 5 4 0MB. 6 4 O MB ^(7)#tBtiS*<D 

MO;^— h y y'JkC^^Jt^'^mx^^. 

[0 0 6 41 l.tLi}^r>xitf^y^^Vy-<y'Kmotf-' 

by ^/e^^n-T^Vvt^^x/c^tcfi. -^-rm^coiDU 

^y — Kb. -^COfc:^:y h bM P U 1 2 (djoV^TiE 

1 4{cii*q-rao 

[0 0 6 51 3fe7^V^iJ^=^Vfn-v 1 4 tC^-T-S y - 

K^^^LTfi. y- KL s I 2 4 75^^i^{tbtb. y-K 

L S I 2 4{iy- K«P^^:y h i: /l^m>^>ir-y-'Y if 
;^^rt)S^^'5o y- KL S I 2 4(c>P}-Lr(i. n 

— v^-V 1 1 iClSlttfc I D/MOfflxV7"i^^ 3 2(CJ:^ 

1/ 4f y ^ ;^ _ J^' ^ , ^ (7) ^ (7) ^ {9 ^ ^ 5 ^ 

--:y KT>'>^3 4*^LT I Dm^^^t>*MOm-^ LT 
Xti^fLX\^^^^ 
[00661 y — KLSI2 4tc:fi. AGCIU^. y^ 

— Kt^— ^^f^jegL. PPMt"— iJ'^fcfiPWMT^— 

^Jgfflbrv^ar ^7!)^?>. MPU12 75^e>y--KLSI 

2 4icrt^L/ci^Sifci/>ir1^^iffc>ttuy->>E^ir^^ 

[0 0 6 71 m^m^y^y-^^^ ^^^y'u^y-^^jx.ji^m 

x^}^^}^fzimmo>mm.WL^h-:>mmi^ ^y^^])-v 
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[0 0 6 8] f o = (m/n) • f i 
C:i-T:\ l^m^ (m/n) (D^m:(D^AmW.nit 1 2 8M 
B, 2 3 0MB, 5 4 OMB^fcfie 4 OMBj^(*:<oa 

[0069] y-KLSI2 4-X:^mV^^^tiV — K^^— 
^ it^v"^ ^^^^ >- h n — ^ 1^4 (D ]) — K^(C-^X. 
ix. 1 - 7 RLLcOi^S^^(CECC^:=^:y ^<^T''=3 — 
K1^Hgt3: J: o T C R C :y >^ ^ E C C *aa^§*t T N 

[0 0 7 0] gcl/^T:7;^— v-y^TNRZir^ ^7" — ^ 
^SgttYcNRZ K7^-^(D;:^ by— AtC^mL. 

J: »9±{i^Bf-*^i2^^tt5o MPU 1 2{c:^UT(i. D 20 

sp 1 6^M*u-c:3i>'>:'n-i/-^ 1 imn^mirti&m 
6<7)^aim-^;^|5-^x.fcnrv^-5o mpui2 

[007l]MPU12fl. DSP16 LT 
^<3 Stcj: t^^v-^ — v^i- 1 l{ij(:i^{tfc^ t:°> K 
/U^— ^ 4 O^^Jfg-r^o MO;^— h y y i^tT^IB^v';^ 

— 4 OS:0(lx.(l*3 0 0 0 r p m<7)— ^igST^InJte^iJ: 

[0 0 7 2] iiTcMPUl 2^1, DSP 1 6 UT 

^^^ffii^fc^^^;(3P^^ :y h 4 4 ^mm-t^o mMW 
[0073] Dspi6(i. mm^M b r^v 

K3 0 7!>^b(?)t''--AO&M*^6^tT9fci6(Z)i^--vi^^^^ 40 

[0 0 7 4] z.(Oi^-^ mmikv^vy y^i^^mmit-x. 

MPU 1 2tcj:S±f4=i-^>' Ktc*|-r-57-r bTi5^ir>^ 
[0075] DSP16 fOf— 5^c^. 
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ESlttUlHiK {y ^'-iJ:^:r.^^\%^j^\^^^) 4 6 
PRSm'f^y-^^4bcO^^\^M^hy^—:^y^ 

[0 0 7 6] ^/t^V^ i;^^ 1 i>(RiJ(7)3t^¥^'^:=^:y h 

<J:i/^o7t#5>WS:7t9i&toTE SfflT^Vy^iJ^i?' 4 7^ 

SS) 4 8;^^TE Sffl-T^VT-^ ^ 4 70§:7ti±i;^7^^^ 

>y z^rV-i^'^^— ft-^^f^^L. DS P 1 6tcA:>bLTV^ 

-So 

[0 0 7 7] r(D||^S^?iJ{::*D^/^T .yiJ^:3f^v^^^^ — 

9) (c J: t9^^^i^5o h y y^y-if^y—im^-^-^T Z 
cmihm^ (hy y^-^f^^:^ u:;k^t^m^) 5 0 (cA;^ 
$tt. h^y^ift3iJ?a;:;<,yN/w>^^f>^;5e;L>rDSP 1 6 
{cA;^LTV^5o M{CDSP16f^. *^<*_b(Db^^— A;^ 

\^Xy:i- — :^:^Ti^^^^—^ 5 2S:t>'VCM5 4 ^^J 

[0 0 7 8] r ::-i?3t7^'^:^^ K^^'7^'tc:fo{t5^>'^ 
u — 1 1 c>tgt»&filil3cDJ: ^(-^'c^^o ^^"i^i/v^^^e 
0 rtfcfi;^. t'v K/v-^— 4 0 Tbrn^-f hti. :^ t'^v KVu- 
^ 4 0<7:)lHiettCD^N:/(-^b-r >'U5/ h KT 6 2ftiJ 
J: h y '^'v^e 4^#A-r5r <^T\ (^^(7>M 

[0 0 7 9] -^y K1S1»(i. ^i-y :y v^6 8. ^Ct^UV- 
X7 0. IS^jt^^ 7 2Sa^^ 7 4T«^^tL^o 
n— >:^^'^tLfcMO;?7— h y :y v^"6 4<^MO*lft:6 

^:}5\^K^m^^^^^^ y :yv^6 8 ^^i^l^tt ^tbT Vn^o 

[0 0 8 0] ^-^^ y :y v^6 8±(c:fi^4^l/>'X7 0 7)5^ 
tt^tb. lS:^7t^m7 2(Ci^ttTV^5 I/— r^-f:^- K 
75>P><;)fc:^— A^:&Ji{f ^ 7— 7 4 ^rft^LTAtt MO 

e(DmMmz.\f-2>.y.7r:y v^'^^i.xx^^^o n 

^u^/X7 Ofi[ll2(7)^>'^ u — >?-t 1 1 tC7r:Lfc>^^ 
-;«7>^ri5'^^^-^ 5 2(cJ:t)3fett:&r^f-#i6*J^^ 

tt^o ^fcVCMS 4(Cj:5:^r-y y 5/>^6 8(^)y ::ir^ 
[00 8 1] y >;/ 8fi, @^iBM^ ttfc 2 

ta) ti.x^httfLhyy^iy^um^^^\z,rfOo 
[0 0 8 2] z.(D^ot^-^:y^j\^mmm.(o-^y h^mmt 

L-rjigiJ;t*i1#gl¥9 - 3 1 2 0 2 6#, mmW-^-b 
4 9 6 0^«Ot>(D^^fflT*^-5o 
[00 8 3] la 4 fi*^e^<7)i5«SieiC:fc(t 5/ 
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[0 0 8 4] Ia4(C:fBV^T. -^y I'MmcDy^— \^y<y 

_lO 0^8 5 h'y y^^-^^^^y— ^.m^ 7-8 CO At) 

5o y^-h^y<yt:^mm^8 0it.^ hyy^^i^^y- 
m^TE S^mt \.Xit\f—J^(D hv y^'^:y^{cn't 

^-r y yiySS^^m-t^o 
[0 0 8 6] y^-\^y<yi!7mm^S Ofl. 0iJx.fiP I 

[0 0 8 7] ^^M#Pla58 2fi. :7^- KV^:y^*JffllS|5 

8 0 7!i^?>aU;^^tLfc:7-^- \''y<y^mii&m^mt l^X(D 

(D*^(DiKi!imffiM^ I repeat(DiS:Bmmxh^^mM 

mm^l "repeat^^^MlJiCi: «9^i#L. ^^^mT-T 
^^^^Si: LTttbtLTt^WWmt^l "repeat 
^jK«s:lH]«s(;i[^« LXmt)-t^o 30 
[0 0 8 8] - (7)^W$'Jt®m-^ I 'repeatfi. ^JD^^ 8 
4Xy4— Kv^ :y ^ MIS^ 8 0 ;!)^ ^ coSiJi^Pif-^ I k b J- :7 

\^y^y~ i^mmm^-t i.xmwi^xmmm^' i 
^^^a75>;^^a9 0 1 Lxmmmzijnt>^x\.^^^ 

[0 0 8 9]ll5fi, m4(D^mMm^S 2(Dm'^y'^ 40 

y^mxk^o m5\zm^x. ^^mm^8 2{t. mm 

I * repeat ( t ) =Ci 
m i = f 1 o o r ( t/T) 
T = Tt /N 
0 ^ t <Tl 

:i :i ( 2 ) ^(7) floor ( ) mm-^. ( ) f^O 

-To m^it ( ) (0-0. 9) -efcofc® 

-g-JCfl. floor (O'-'O. 9) =Otfj:^o ^ti 
( ) ^(D^mfi^ (1. O-'l. 9) T*fco/c^^(C 50 
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|f|S9 2. f->-yybSafS§i59 4. ififi^P^?^*^ 9 6 . ^ 
v-^v^y :7r 9 8. RUy^— K:7^r7- Ktti;^ 

[0 0 9 0] $lj»a5 9 2 ^Cf^>:7 u :y^jt-^E i tmi^(D 

LTV^5o atflgI5 9 2fi^^®Hflg15 8 2(^®]{^^'- Ki: 

(1) ^^^-K 

(2) ^^^mttS;^^--K 

[0 0 9 1] ^^^-K(l. ^fls:^}fAbyh^On"-K 

t t^^^mmnm^ i ' repeat^^^-t-^o ^^ismm 

e^tt/c^^ffltam-^I "repeat^^ft:lHl^{C|^^LTm 

[0 0 9 2] r(Dyti6Wa5 9 2fl. KfClfco 
TJli^>^://l-*{iSa5 9 4 . iSMM^M^SP 9 6. y V>?'' 
'^^5/:7r ;^^y 9 8:S:t/F Fffi;f:;S{5l 0 O^Wf'^L. ^ 

r;^^y 9 8 tF^mt)^! 0 0 ^©jf-^-r^o 

[0 0 9 3] r ^■rm5(7)^^$IJ»g|S8 2tC^tt;rci£(a 
M»^»^9 6tcJ:5:*:^0^T-^ffl-r5^^T/u=ry X 

[0 0 9 4] !14(7):7^— KV^'-/^$IJ^«3^{C:^oV^r. 

^m^\zw\m\^x^-r y'J8 8^mm-r^mmmxk\ 
m^^&-tmM^<^-:y^^^t^mmmx^m^\ repeat 

(t) ^ LTtSEx.. II]6(7)J: 3f^*^ft:ilH]«sC0i^fteTL 
T = Tt /N 

[0 0 9 5] niecos^^^^ — V^N^J-SflUfc^tb^'tt 
(7)@fl&CD?ii$^Ci (fBLi^O, 1, • ' -N-l) 
t-r^t. ^{^mWil '■repeatfl»:^(Oj:9J-^^5o 

[0 0 9 6] 

(2) 

(1. floor ( 1 . 0~ 1 . 9) = 1 ^/c^^o t 

m^Mim^::: t(D^^otz.mM.xnhth^^ y ^ 

[0 0 9 7] hmIB (2) ^CDififglK^I 'repeatO^n 



( 10 ) 
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[0 0 9 8] 
[^1 11 

Ci = Klearn • I ^(t) 



(3) 



[OO99lf0L. i = floor (t/T) 

(3) ^(DKlearn f^^S ^^'-O'^'fo t) . JECD^ 
^T'fo^o (3) ^itZTjki-Xo^C. t(Dimzit^CX^ i 

00 (3) ^{Cti§o/c^SaiJ(Cj:tltf. ^m^\(DA 10 

t> $ tl^^i&mmm ^ " repeat Ct) (1 . **POig»J«»SP 
I tepeat(t) ^iftfi^ L/cfem(C7i 
[0 10 0] ^LT. (3) S;(Ct^ofc^^^^ 

1 " repeat ( t ) = Ci 

{0 i = f 1 o o r (t/T) 
T = Tl /N 
0 ^ t <Tl 

fi^^^mai;^^- Kt:l:^oV^T:7^- K:7^!7- Kffi;^ 20 

[0 1 Oil Cc7)J: 9/^:$;^P^(D^^{^J:'5;iM4^a 

j#;i>ofc<t UT'b. iP^C)^S'^/ci6(?^^^^yV>'Klear 

i = f 1 o o r ( t/T) 
rr-eTfiiIl6(7)^{tCO0#P«1iti-efe'9. T = Tt /nt- 
fe5o 0»J;itfJ^ft:lHlte^^4 5 0 0 r priK^-r^^. (Hi 30 
tej§K»(i7 5H ztr'fct). llH]^<7)i^mTL{iT, = 
13. 3msec-efct9. IJ^S^Tt, ^^iJ;t{i'N= 1 2 

Tfi 

T==Tl /N=104. 2 /i s e c 

[0 10 6] \.fz.m^X^ ^^$iJtSSP8 2Jc:*f-r-5>'-f 

mem [ i ] = mem [ i ] H- Klearn 
i = f I o o r (t/T) 
C<7) (5) '^■h^hWih-h^fSiX.oKZ.^ m7(0?^'^V'^/l^l 40 
0 6-0-10 6- (N-1) ^C^^-t^mW^mt. 
^^>/^>Klearn > LT^iJPIt-^ I pb * 

i/r<i:(Cgffi$tLfc {Klearn XTsampleX 1 

FB (t) } ^Mft>-r^r Fi-:^ i (D^^V-^/i^^cmmm 

ttLTV^^^^Sgmme m [i] ^m^ltiL. *P»L/b 

[0 10 8] #^fi&60Ji5^C i ^COV^T. (5) 
«fit mem[i](CS::^^ttTl/^5o 50 



[0 10 2] (3) ^(7)^^IiJtCt^oT«^6^tt/c#M 
f»r i:C>i«$Ci y :/>5'V<>;/:7T^^y 9 8(7)1^^ 

[0103] [gi 7 itm 5 c7)^i'$ij|ip^ 8 2 (c^tt/c y > 

:7r^^y9 8(i, mt^ 1 \B}^<DmmT, co^^sij^Ntc 

>Et;^:;bTNfli(^>«^y ir/u-l 0 6 -0-- 1 0 6- (N- 

1) ^^ri-^o -T^^^^^lHl^icf^^LT (3) ^tcj:^^ 
»m ^i^^#Mffi]-C>?^ ^ Ci^ cottf^ . y 0 6 

-0~10 6- (N-1) (7)iryl^T Kl^:^ i {Cme m 

[ i ] ^ L-C*&*fl$tt^o 

[0 10 4] n\iibm7(DV :yi^^y<yyrP^^V 9 8<7)^ 
^y-tryui 0 6-0 — 1 0 6- (N-1) COitm^^^Mft^ 

m'^m^^hrhti^^mi^iu.m(r)mm^ t = o .J: mt^ 

[0 10 5] wrr^mscOi^v^^yu^Oiagns 4(cJ:'5A 
:^ft-^IpB<7:»if>'>^y :/i/jl»Tsample{C^L. [Il6(c: 

^L7t@ii(7)0fr0i'i>sT(ifi< ^ ^n^o -y->':7VV'0^^i] t 

tc:fcv^r. y >'>:^v^o/:7 7'^^ y 9 8 co^t'^co^ ^ y -tr/i- 

^nmz (3) ^(^^^«^^iaffl-r^X)-(i. <!fc5*cDr 

(4) 

^jgjfe^^S 5 kH z. iP^.-y->':7'y ViJ^^^Tsample 

-18. iS/zsec Sffl- 1 fli^T^BfrnfUTf?:* 

<b(::?tC^o HP^. *^ft:i[Hlte^^9. ^Mflfl-Ji,*^ 5 (Hj-f 

(3) ^<^^Wig^^tT5C<!rt^>:f^o 
[0 10 7] (3) ^(D^^m^mmzD SF{C4:y^ 

• T sample - Ifb (t) (5) 
i = floor {tXT) t)mtz^^Xl^^m. ^(D^ 
Atttl^X. mera[i]*^^<J: L/C (5) ^(Om^mm^ 

[0 10 9] ^ti&.^(Dmm\zi^. m(omm:^mu^ti 
mmi^x. nu^mmc i ^m^^titzt^^ci^. memCi] 

irbT. (5) ^<^5a5)^S^l[;&s^5>{c:^Tt>i^Tv^6^<o 
[Olio] ^S^- KfCfcoTli. (5) ^{cmotz 



( 11 ) 
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9 8(DMft't^;^'e\)±jux^(Dm6^tidimtmmii^. f f 

Ititim 0 0 7i5[^C<^f5f ^ V :y^^<y^r :^^^) 9 

[0 111] |g!5<7)iaf£lMm?|^^la5 9 6(1. ^I'^-K 

t ^Ot^hm-^^ >'X:y^^{t^E 2;65^#^.tL^^l?co 
T=0^^e>T = TL ^'T?(7:>0#PBlSi^tCOl/^T. (4) ^ 
(cJ:«9-fe/i^T Ku:^ i ^»HJL. U >'i/^'<:y r p< ^ y 

9 .6iC J: 5S5»^;^mc i (D^&^ift. SO^F F 0 0 

[0 112] EI 5 (T^^^SiJpgP 8 2fl. ^(*:<Dn- K«ij 

fcoTll. ^^J^S$I5 9 2(1 y >'i//'<5/>'r;^^y 9 8 F 
Fm;^$|Sl 0 OSrSjf^L. *«(*:ilHlfer:^{C#ibtt^-r 

LT<7)^^^SiHflm-^I "repeat^Sc.5^tfclb. 
FFai;'ja5i 0 0 J:«9[l4cr);^jp»fg8 4{cm;^b. -^(D 

<^ # :7 ^ - KV-< :y ^ SJiftg^ 80i:'9#?:)nTV^5 



20 



[0 113] r K(c:joft5^^MS(7)^:^ 
:7r^^y 9 8(c|&*rtL/ci^<D^ t<^^^^:^^:7^- 
10 [0 114] Z(Dmmm::^m/ufz^^'^m(Dy^-h^y 

[oii5]fip-^. 4 '^v'^y^ y^m^-^mhti^mW'i 

fSft-ra^^y ir/Ml (4) *r*aS^•UTV^7t;5^ FF 

20 tH;^SPi 0 0tci:5:7^--K:7;^i7— Kttl;^fflt;i;^ ^ y 

[0116] 
[«1 2] 



i = floor ^t + At^-T^) /T) i/(Tl 



t<(Ti.-At,„,) 
-At^):St<rt 



(6) 



[0 117] (6) ^(Dmi^iCTji-r^oi:^. m^^iz so 

-Atlead) ^JilUS^-a-, i-'i*^*^, (T, - A t le 

ad) gt<Tt (6) ^<Dm2i?;{C7j^-rJ: 

it). t745 (Tt -Atlead) ^±m?>mmA^h^ U V 
[0 118] C(DJ;9{-^^S$;l:07-<-— K7;i-!7— K 

[O 1 1 9] 118(4. ll4©^g^|^|fB8 2^{l^fc>ti 

[0 12 0] wro^^^-KJcJ:S^gSQ:S«9i^T»4 

(1) *SIH1IS 50 



(2) ^^^PbI 

(3) h7 -y=Jr>^':t7— ft-^TE SCDiffffi 
[0121] ^7"s/7'S4T-'^gSil-T;i5^^.y^$ix5 

[0 12 2] z-cotztb^ :^r-y:fsem^(Diy'—i'WM 

^^ai653a^efj{cfliffi$tL. 7^- ^v<•;/^'^^^*- 
[0 12 3] :z<Dtitt>. ^y'yy's 5(om^i^M:mt)'e 

— Ktt^<D«lS»C fo o T tt, ;^ X 7° S 6 T' v— ^ MM 
^sfctLff. ;!^X3'7'S 7tciiiSt, =^-v y s'v'SrB^ h7 
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J:oT:?^7"!y >^S 8t: @# V=7 y ^ v ^ -t^ 

[0 12 4] cco;^T':y:rs so^^^^mtH;^^- 

-So __ _ 

[0 12 5] :ic'e^^$ij^ft^8 2(c:i:^;^^:y:/s 4 

[0 12 6] *fc^^fflfflgI5 8 2Ji. ^^^(D:7^- K 

[0 12 7] 0fJx.tf. T-V;=<.^<^I^J37i>^^^J^4T*coPBl 

{d 1 5 0 0 0*0 :y >:7;:,S^5^ij^%X.5o ^"f. 4^ 
J^{^-iS<Jr/c^^ 7 5 0 0*@MifiTi£far^^5i#»if^^tT 
9o P^i^#iaTOififJ^rJm^I#(D^C(^tC, 2 50 

o*@^i-i£fciy->^^i()L. 2 5 0 o^g-f^-ar-. mz. 30 
ffl S ^ ttr I ^ ^ ffl coiff fi^ r^i^c® #60 y ^ y ir 

[0 12 8] m^. 9\rnw-&(omm^wm.nmz.mz.\ 

2 5 0 0*:@#iStCi/— ^^iJlU. 1 2 5 0 0:*:@Mift 

;^^[Hi«si 0 o(HiT\ "^mtm^^t-t^ii. m7L\^. 

7 5 0 0:*;@T'^T9^^^i. 7 5 0 0:$:@7^>?3 7 6 0 0 
[0 12 9] -^(^mJC^T:btL^rti^-C<D^^^C^DV^T 40 

T'#. e^J;itf. 7^^;^^lHie5 OlH]T|i^Ti-5:i<t75>T' 
[013 0] W±^0iJ;ttf. g|(*:D-m(CtT5o rt^ 
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m^O»t^^^C:^l/^Tfi. 1 5 0 0 0 ;^ g ^ TCO h 
(i. 2 5 0 0*:g{i-iaT»#^tif^iafaS3^^:7^- K 
[0131] ^/c5 0 0 l:$;@7:)^t 1 0 0 0 0^:gS-e 

(nv^y^\zMm\^x. y- K • hiftit^-ra^^ 
7 5 0 0;$:@f^iaT«#^tLfc3^MIBifc?r:7^- 
K:7^!7— K-t-^o MfCl 0 0 0 i:$:@75^^ 1 5 0 0 0 

-^^^x(ovy v^\c^mv.x. y- K • ^-r hidf^-t- 

^m^tCfi. 1 2 5 0 0*gMiftT3i#^tbfc:3aMfcm 
[0132] l^itdct *9 . W;tfi\ •^Jl#ifi 1 mmx^% 

[0 13 3] m9l^m5(D^^mm^S 2{C^^'f^^^ 

'e—\^(Dm(o^^^m(Dyu—^^—hxh^o z(D^ 

^^HfcfeoT^i. ^■r^^T^^yV'S 1 T% j^ftillHlter 

-l'>'X:y^;^75^#btt5i:;^^:y:7^S 2(cii^. mft9* 
^ij t ^ t = 0{cyir h yZfS 3X-^y':fji^^ 

[0 13 4] ^y-y^'^v^ ^ ^y^^X^icy.\^^ :^'ry'^S 

Axmmm^t \^x(Dmw.m7r^mh.^^y-^'j yf 

L. y>^'Ty':rs^X^(Oh^(onn'ct^h (4) 5^(c:S 
^#p<^y ir/K>or Ku;^ i §^f^i^b. :^X:y>^S6-e 
i?/UT K l/v; i O^lftffim e m [ i ] ^i^i;9^m-ro 

[0 13 5] m^^X^^y- y-:rs IX (5) ^(dtA^orSf 
fc/^^&lrtffimem [i] ^»:ti:i ;^ "t" :y :/S 8 T;^ ^ 

gcV^T;^v":y >^S 9T% (6) ^-CffHii Lfciryi/T K 1^ 

;^x>;/:7's 1 OT^^S^T^{+^'Jx.ri'^i?)l^^Ufc 
[0 13 6] S 1 Ofi. HSO^^^JtagpS 2C0^^^ 

(dfooTfi. >^7^5/>^S 1 T**^($:i {E]er^{c#P>tL-5 
If^'^^^^t. ;^7":y:7'S 2T^ftBt^] t ^ t = 0{cy 

[0 13 7] z.(jr>^fi^^ ^y^\%^ mTLk-Sm^co^^ 



( 13 

23 

:^i^'^mm^ti^t. :^y^y':fS 4-1: (6) ^{cX^m. 
^EB#^J t {cm^^mdi tlead^JD^Lfc0#Pfltc:S-^< ^ 
^ y iryl-cor KU;^ i C0f+^^ni/\ :y :/S 5 Tir 

[0 1 3 8] 12 1 ifl. [El4(^^l^ffiJf^filJ<i^oft'5^ 

[0 13 9] r rr-im 1 (A) f)^ i/^V^/jn^ — 
m-^TES. mil (B) KV<:y^SiJWt-^ I 

mi 1 (c) ^^^^mmm-^i "repeat, m^mi 
1 (D) ^^^^vyi^mmm^i.cu xh^o 

[0 14 0] CI (7)111 1 tC:^o^/^T. ^^ij t 0/)^h^^^ 
fi. mil (A) CO h^^/:3f >^:^"::ii^--(t-^TE Sfi*^ 

[0141] f^. ^^r?i^^0#^'j t 0 m7k(Dm^j](D 1 0^ 

SctULTV^^fci6. ^^SJWt-§-I ' repeatf^^^HtiO 30 
[0 1 4 2] B$^J t 0 7?)^b£O^WMllfi. mi 1 (B) 

laii (c) <DXo\^^Wi^^t\^xmti'r^'^mum 

It-^I 'repeattC. LiA/^T'V ^ < <^ 

-60 ^br^^^S^T<IJj60B#^JO. 2~0. 25sec{c: 

^^t. ^mmih^kz.mi 1 (B) (D'7^ — vy<y^m 

(c) (Dy >(-\^y^9-V'\^titts:^^'^um\t^\ 

repeattC#LiA^tLT L^V^. I2 1 1 (A) 40 

"ho 

[0 1 4 3] (Hi 2fi, Hi 1(?:>B#^J0. 0 1—0. 0 
5 sec <t/^5^WP^*^^5>^B$P«mT'ffi:;K:LTSt)LT 
l^>5o in 1 2(^fcoT(i. B#^J t 0^^e>^^^5li&UT 
:Jo»9. :i cOB$.^. refill 1 2 (A) (D h y y ^1^^ V :r.y ^ 

*i:-CO^So 50 
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[01441 [His fl. nil (O^M 0 . 1 0 . 14 

sec <D^m^mmmxiii:±Lxmt>{^f^^^m'p<D^M 

T-fe^o ^KOSIl 3 (A) - (D) C0^^^4»(7)2Sff^(C 

^oTfi. Ell 2(D^^rMmtitm-t^t. ^^m^ 

tLXCOmiS (C) (D^mmmm^l "repeat(;i. HI 

13 (B) (oy^-\^y<y^mmm^i,.o:)mij^'^:^^^ 

±^6^^^^^ih'iti. ^<om^. mis (A) cohyy^ 

'rtiaimj±^ti. ±p^t[^x<Dm'L^^^x^iiLW:'rtii>n 

[ 0 1 4 5 1 SI 1 4 (A) — (D) fi. 012 (Df^m 
0. 2-0. 2 5 s e c <t/^^^^^T{i-i£tc:oi/^TB# 

mmxij::kL.fzmmmx^^o :^-(D^^mT^(Dmi^\^ 

feoTfi. i^l^SL^^i'fltJJ^^^tClll 1 4 (C) (D^^U 
m^^-l " repeattC^Li^S;h.. :7 — hV-^ ^ $1]^^ 
O^'^— ^{t^.^^'^'Sli] 1 4 (A) (Dhyy^l^ 

^^^y-m^-TEs<D^iii^i,^t/ut^mMxt^umi^ 

i^lljEE$;f^TV^;5o 

[0146] misfi, 135 (D^^mm^ 8 2 (o F F m 

;^?sf5i 0 o\z^^'^xy \'^y< y ^ umi^(^mti^m^ 

{^m 1 5 (omm o . 2 — o . 25 <o^^^«si.Tf^ifi<ojK?F^ 

iB^■u,i±%^ml^x\y^^o 

[0 14 7] m^mr^A tiead{:ix^^m^rft>/^ 

y)-h^^mmiB^ I >epeatC0i±i;^j;^q#btbTV^5o 

[0 14 8] ccoEiis, mi e(Di&m:^^^mh^^f^x 
tsimoimNprfl&ffl«-rsfcJ6<ois;2^B#rflA tiead^ctt 
y^^ y ^ mm^(omt\^mii\^ ^ ^m^^^^^^xm 

[0149] ^(D^^W^^ la 1 6 (D^^^^T^!^.<Dm 1 6 

(c) Lrta:^$tL^^^siJia{t-§-i 're 

peat(Cl>iltttCj:^tiK^^;6S^^^m«t UT#LiX* 
^^:65p^t»7)^T**>So rtt(c>tJ-L. lll5(OFFm;^9Sl 
B#PBloiS:^{cj:5^W^S:^coas;^itcj:oT. Ill i i -lil 

[0 15 0] nfz.mACD^'^umus 2 -ky v^^y 
^un^^ oii^-f') y'jwrnm^^ e t(r>mzM\'^fz.m 

y >(—Vy<y^Un^^Ot^h^^^^^^^ 

V yiymm^s 6{zni-^y'< — h^y<^y^mM't<oi>(D 



( 14 ) 
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[0151] HI 1 7 :^mm(Dtm^mm(o^y \'^<DiiL 

[0 15 21 Hi 7{C^\^^X. -7 Y^^y^Um^ 
h^5/^>'^"^^-«ima57 8. y >{—Yy<y^U 
tSSPSO. ^^') y'ymm%^^. ^^') y^y^^xm 

-r^oK^. ^%^<omi*LAZ.};ir>xm\^^Y=7y^{tLm.^% 
A (0{\LW li<DmXP>^hZ.^(r>V'7 y^l^ y — 

-^c2(^^-< ^>'iJ^T*Kte-r5]®^^SL^O;^;^SL9 Ot^^ 
[0 15 3] ^(DJ: p/^y'^— KV<:y>:^$^J^^P^^cov^ 

z.(Dm2'mmmm\^^^x\^. v'y y^^^^^^y- 

1$mgP7 8 ^:7^- hv<5/>:^SfJ»a58 0 coPp1(c:^^»H» 

%1 0 4^iS:Jt. h^:y^>'^^'^^— 1tm^7 8;^^b(7) 
h7 ly^^v^^'^^— It-^TE S^^^UmUl 0 4(v:A 

TES repeat (t) =Ci 
fi.L. i = f 1 o o r it XT) 

0 ^ t < Tl 

^^/cMitiDS^c i n^^xwth^th^, 

[0 15 71 

[^13 1 

Ci«Kleam -TBS repeat (t) (8) 



26 



:3r>'^'in^^>ft-^TE S ' repeat ^SP».^.1 0 6 h ^ 
:y:^:/i/ai^-^^tt5S|5 7 8 75^b<^ h^'^^V^^'^^Mt 

-§-TE sfe:Jn;t. y ^ — Yy<y ^m^r E s,^ t i^xy 

[01541 luisfi. mi 7 (D^^mn^ i o 4 (om 

10 5 con 1 mmmm t m cx^^o 

[0 15 51 wh^^mmui 0 4fi. Mm^9 2. 

- -T 7^ ^ y 9-8 , F F tB^ 1 0 o xmfS. ^ thv-mm^ 9 

2{C{t])^yyy<yyT?^^V 9 8 (^-feyHitB^rit:^^-^ 
^S'HMia^l 0 4(cJ:5^^ryu^^^y XAfl, ia6(;i7r:L 
i^t>^{C^ hyy^^i^^r^^-m^-TRS^Mmcim 
20 M^C i t LTiSMM^T E S " repeat ( t ) ^^i^X 

[0 15 6] z(Dtiisbm2mm^mAch^xi't. mt^i 
\B}m(DmmT, ^N6^w\L>fzmm(Dm^xi5:u-t^^iei 

(7) 

[0158imL. i = floor (t/T) 

0 ^ t <Tl 

mm(^mmxitmm(Dm^^mmT(Dm{^mm\B\(D^yy 

30 y :/^^^ToT4B«9. i^Vy^y :/^"J^^^Tsaraplei-r 
'5i:. (Hi 8 coy >^V^,y v^T-T^^y 9 8<0;^^yir/U 



mem [ i ] = mem [ i ] +Klearn • T 
fB i = f 1 o o r ( t /T) 
T = Tl /N 
0 ^ t <Tl 

^w^g^^y >^V'?:y:7r ^^y 9 s (DMft^-r ^ ^ ^ V 

iryi^tdtBtS-r^/ci^cor Ki/^^»(i. ^ 1 ^Mmco^ 
^hmmz, (4) ^fciSPo ^fcF FtH;^?gISl 0 otcj: 40 

mm. y^-Y^<y^mm^.<Dmh.mm^^f!R\^fzmm 

^r^T A t leadt^J:^ (6) ^{Z^Oa 

[01591 [i]19(i. 1117, mi 8(D y^yi:^ 
J^7-ft#TE S^^^f 5^2^Jfe?gflgiCjoJt5^^ 
-e- YX(D^^(Dm^'mi^X;h^ . mi 9 (a) f}^hy 

y^y^zn^^m^-TES. mi 9 (B) /)-^^'^Mt 
l.Xm:h^tl^^^ y^yyuLy^it-^-TES re 
peat. 1319 (C) ^^y>(—Yy<y^m'M'S^SO<DAt) 
tfj:^y>C-Y>^<y^m^'TESrB. mi 9 (D) 50 



sample • T E S ( t ) ( 9 ) 

-V y :y v^igmrn^ Ivc« X^^o 
[0 16 01 :i(Dmi9 (A) — (D) (CfcoT4>. B# 
t OT-^^^gBi&LT*5l9. ^WIHi&iil^tcfcoT 
fi. 1119 (A) <^ h V >=^:/^^^-m-i-TE S(C{S 

^ii^^sL:s:t/^-¥ y :y v^^wji** 0 9 \^^-^mj:mm 

hy y^yi:f:::^^-f>^'^^tlX\^^^^K 
<^iitT(c:m\ 1119 (B) (D^^ hyy^>'i!f:x,^-' 
m^-T E S " repeat{C^SLi^c5>;^^^ LiA^^. hyy^ 

[ 0 1 6 1 1 H 2 0 (A) - (D) H 1 9 <0^^) 

0. 0 1 — 0. 0 5 s e c tfj:^^^mihHlS:(Di&M^ 

iai&LT:io«9. ^^§l*&iamf-fcoTfill2 1 (A) 



27 



[0 16 2] ^fc. Hi 80FFtB;^g|Sl 0 OT-y V^^"' 

[0 1 6 3] 0 2 Ifiiai 9COB#gijO. 14 s 

Mt-H 2 2 121 1 9 (D^M 0. 2 — 0. 25sec<Jr?i 

rtD^WSt-Tf^iftOSSff^tClfcoTfi. 0 2 2 (A) Oh 10 

CD{3:tA^t^±X:^m2 2 (B) t (D^^ 

h y y:^Z^^X:^-y —M^^^^^ S- ' repeat tC^ biZ^ 

[0164] 023 (A) **qP«5:<DiaM?ife(Dj^ll 
^Tjk-t, ^fc02 3 (B) tc:*:^0^{c:j:5©J^ai^O«j^ 

0. ^W®H^SP8 2. *P»,^.8 4ioJ:t/v^>-i5^yHg»lM 

^y^^^mmi 1 0^{i;t^o 20 
[0 1 6 51 02 3 (A) ^(DXBX^\^X\^^^(Dit.. 
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(7)VCMigS3m?^ffi^ 1 repeat (t) Xh^o Z(Dm^. 

^xmy.T<D^ (10) ~ (12) ^xmrn-t^Bmit 

[0 16 61 ^T. *^^iSm I repeat (t) (DiBHSimm 
I ' repeat (t) Nfi(7)^flB-^^Oi« ^ <7)ffiSr^o T 

I " repeat (t) =Ci (10) 
/cfcb. i = floor (t/T) T-fc^. Tii^tL-^ 

Ui O^^ -i < N-- l<0^i{c <b/c^'5^) o -r-Cf 1 o 
or (x) f^. X J:^9/^$V^7^^^fc-5l/M^xtc:^LV^. x 

[0167] ^^mm^(DM ^ Ci fi. :7^- KV^ >;/ 

©jiaasB o(^m;^ Ifb (t) ^^^Atit\^xm\ &z<d 

(11) 0J:9^^^M/ce*^BiJJc:J:oT. yryi-iJ'^A 

[0168] 
[«ci 4] 



^(0 

0 



DT 



CI 1) 



[0 16 9] tztiL. kfi^^-^V >"efe6o CO^^ 

ipB(t) ^^^ifxn{-/^^^i^{c^ ^mmm^(Dm^ 
[0 1 7 01 ^¥W®Ha§i5 8 2fi, mmc^ y^ — ¥y^ 



!7- Kft^ I PP (t) ^i^ATco J: 5>tc:m;^i-S. 
[0171] 
[«1 5] 



30 



(12) 



[0 17 2] fc/cL. A tleadJi, 

^ it ^ fc com^mm x^^^ 
[0 17 3] \^^AL(Dmn<DmM\±. mmmm(0'^m^^ 

^mm\^m.^i^tz.^(ox.ofs:m^xh^\^\ 

[0 1 7 41 02 3 (A) Ji. ^^mm(0]&\B.m<D]^.m 

*7j^fo ^?t02 3 (B) \z.^mm\^x^umik(omf^ 

0. ^^SJ^gP8 2. ;(?n».'^.8 4*Dj:t>'w^Vi/ig»]M 

h^y^^^mmi 1 0^{ix.6o 02 3 (A) ^CD:k 
aSr«lJET*#^. **POVCMigl(iliSfcfS-^ I repeat 



(t) r-fc5o 

[0 17 5] :i(Dm'P. ^XXf^T(D^ (1 3) - (1 

6) ^xmrn-r^f^Mt^:^. v'^^^^m^izmmi^ti^ 
40 m^mmt-r^t. o^kt^. ttj:^o 

[0 17 61 **fl» I repeat (t) (^iSM^^ I " 

repeat(t) J: 9 (cN<@<O^ff&^^C0*^fi]^{£ 

[0 17 7] 
[SCI 6] 

(1 3) 



[0178] fcfcU. Hi (t) J^. (14) ^T-?i^^S 
ftil^T-feSo 50 



[0179] 
[Si 7] 
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n,(o.P '/■T^'<C*V (14) 

[0 else 

[0 180] ::^T% Ta^n^^n(Dmmmm(Dm^^-g (15) 5^oj: 9^c^¥M?i^^iijtcj:oT. vtju^^ 

- icoS^r^fc^o ) o [0 18 2] 

[0181] ^mmmm(Dm^ a. y ^ - hv^ [^ 1 s ] 

SiJ^SPS oom;^3 IPB (t) ^^^A;^;<b LT{£v^. ^co 

c,=fc-n,(o-/„(o (15) 

[0 18 3] fc/fb. kfii^^y-r >-efe^o c:<o^^ ^7- Kit^lFF (t) WTOJ: 5o 
M\-^. .i F-B-(t) ;6?if i3t;i/^.s:&i^{c,-.i&@ffft [ o i 8 51- 

^^M-r^fl!)#^t>Oo [»i 9] 

[0 1 8 4] i^^S«J»g|58 2f^. mH#(c:. y^—YVHr 



[0 18 6] fz.fz.\^. A tleadfi. ^^COlR^^^^ft 20 

[0 18 7] j^_h. 2o(DtttP^fi. ^S:^^coiSv>-efc 
(1 3) (14) ^(i, (10) ^^^^Wim^m. 

(1 5) ^fi (1 1) ^^^ffi/.^^ 
[0 18 8] f^. ±tB(0^jte?f^^Ji^^MtBtt^B^1^'J 

[0 18 9] 

J; o T^# ?3 tb/c^g ^ - hv^ 5/ ^ mm^jc^ 
m 1 ] ^mmcomMmmm 

50 



[113] m2(D%y' ^ Yy^y^(o^mw&<Dmmm 

[[114] y^- hv<5/^SiJtpa5<tlE»jlH5^(7)P^1(c^^S)J 

[US] [E|4CD^^ffl{^glS<7)1^tg:/^n :y^lgl 

[116] mA(D^'^unm^^^nWi^ts:uny^ti\z,n 

[1117] (ll5COp<^y CDtft^Hl 

[118 1 mA(o%\^'mm<Dum^m(oyx:i-^-f- 

V 

[[El9] [2 8(D^^SiJ»|fB<7):7u-^-t>- h 

[glio] I18<7)>^^— K:7^?7— Km;^^S<^>^a — 

[mi 1] m^(o%\m0s>m\^^^^mfmbt-hmT 

^X(r>Vy y^i^^^y-\%^. y ^—Y^<y^Um% 

[(HI 2] 01 \(D^^mhU'i^-^nfmixm^\.fz.Wi 
mm 

[El 3] 01 i(D^^^^^^j^^mmmx^±i.fzi& 
mm 

[014)011 (D^^fi^T^^i^^^mnxUi^ LfcjS 

mm 

[0 15] 0 5<7)^l^i6JF^^,T-ii^MS^tTfo>i75^o 

[0 1 6] 01 5(D^^mT^6^^^mmxij:±i.fzm 
mm 

[017] h'yy^>'^^^-ikttiUty^-Yy<y^ 

mm^ t (om{c^^mm^^W'fti^mm<om 2 nmm 
M(oya y^m 

[0181017 (D^^mm^o^mmy^ y^m 
[019] 01 7 (ow,2mmMm\cx,^^^mi^^^h^ 



( 17 ) 
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m 

mm 
mm 

[[12 2] nig co^^s^Tas^>^H#r«1ttT'ffi::^c bfciS 

mm 

' m2 3] ^j^mm<o&um(Df^.mt:$:mm\^x^mm 
[11 2 4 ] i/>^^vwigfts^^r-:y K^m-^^^^ 
[i!2 5i m'^mm{::^^mmi±^iL^^ntLmco>^^ 

10 : =3 h n — /l^;}? — K 

1 1 : aiViJ^ u — v?-^ 
1 2 : MPU 

14 : iit>^ h n — ^ 

16 : D S P 

18 : y<^yyr 

2 0 : ^-f h L S 1 (HlfifS 

2 4 : y - KL S 1 ESS 

3 0 : if^^;^— K^:=^:y h 
3 2:1 D/MOffl^^r^>:^i$^ 



10 



20 



4 4 

4 5 

4 6 

4 7 

4 8 

5 0 
5 2 

5 4 

6 4 
6 6 

6 8 

7 0 
7 2 
7 6 

7 8 

8 0 
8 2 
8 6 

8 8 

9 0 
9 2 
9 4 
9 6 
9 8 
1 0 
1 0 
1 1 
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FE SitttilHjSS 

TZCl^ffllHlS^ 

>^ — T ^ — 

VCM (7K^;:^=:i-r/u^— ^) 

MOm^ 

8 4, 1 0 5: 
1 0 4 : ^1 

mm^ (VCM) 



: y^- Y^y^KP- KtH;^g|5 (F Fffi;^g|S) 
-l'-'106-N:>^y ir/i^ 



[03] 



[H 1 0] 




S5- 



FFfib* 




( 18 ) 



2000-339729 



imi] 



(A) 



78 
L- 



8^ 



-TES 



— 1 



-If. 



8« 



8^8 



)3m. I 



T=Ti/N 




1 0^ 



ES, 



TESr. 



ill 



I VCH 



86 



( 19 ) 



2000-339729 



im2] 



J. 



1 0 a>ho-*;i=9 h 



1 1 a:>irp-y+ 



1.2 



2 0 















7 








3^ 





I 



1.6 



DSP 



3 8 




TES 



FES^ 



TZC 



TESffl 



1 1 




r 












VCM 1-5 4 



[gl8] 




1(114] 



TES- 



3- 



76 

8.2 



•I » 



8 ♦ I > 1 



"To" 



( 20 ) 



2000-33972 



[[1151 
,8 2 ^ftij^ 



"1— 



Ct) 



E 1 



E2 



[He] 



T=Ti/N 




[11191 




S6H -b/U^KU^li ©<Wifflmen CI] 



ST- 



men ClJ =men (ij +Ki« 



S8- 




[117 1 



m e mCO} = C ■ 
/ meinCl]'»Ci 

m©mC23 = Ci 



I m© r 



98 

1. 



m e m|>-2] = C»-f 

memO*-l] = Ci» 



/ mem 



106-0 106-1 



T-Tu/N 



1 06-(N-l) 



( 21 ) 



000-33972 



[Hill 



[mi 21 



4 - h*^<'fiyfmm^^ ^mmmm^SLtrnxim^mm 



(A> 



(B) 



(D) 




ai 0.15 
t i me Cs a c) 




ao2 ao2S ao3 aass 
t i me (s e c3 



0.045 0.05 



[013] 



[Hi 4] 

m 1 1 o^TOTI^^i^fflMftTfifc^ Ufc«EJ^ 




ai05 0.11 aii5 0.12 0.125 ai3 aias ai4 




(D) 



aii5 at2 0.12S 
t i me Cs e c) 



a 135 0.14 



(A) ^ 0 



1 i 




J. J 4 1. }. 


— '—^•----■{' 

■ • 





1 1 1 1 : 

! I I : : 



0,2 0JO6 021 0.215 0.22 0.229 023 0.23S 0.24 0.245 0.25 



CB> 



I 0 
•-0.1 



-1 j j— 

~4 1- 1- 



J I L 



0.2D6 0^ a215 0^ GL225 0.23 a235 0l24 0245 025 




0l2 0.206 021 0215 0.22 022S 023 0.238 024 0245 0.2S 




0.2Q5 02I 0.215 0.22 022S 0.23 0235 flL24 0245 0.25 

t i me (s e e3 



( 22 ) 



^TM2 000-339729 



[mis] 




ai 0.15 
t I me Cs o c] 



[Hi 6] 



02 



CA) 



UJ 

I- -0.1 



•0^ 



^H— * — f — ^ I » ■ I f ■ ^ 




022 0.23 

t i me Cs e c) 



[Hi 7] 



T.8 



mm 



TESr 



TES 



80 



t 0 5 



8.6 



( 23 ) 



!t^m 2000-339729 



[[HIS] 



9i_ 



TE! 



2A. 



c, 



1 



E I 



E2 



[Hi 9] 

to 




CHI ai8 
t im« (sec) 



[112 0] 

to 



(A) 



CB) : 0 
<iif 
















■] — ■ 

i 


j 1 j 1 1 

1 I ! ; ; 



0,01 aoi9 ao2 0.025 aos aoss o.o« ao45 0.Q8 



(C) 




(D) ^ 0- 



( 24 ) 
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11112 1 ] 




aiis 0.12 ai25 
t i me Cs so) 



at3 ai3B ai4 



[1112 3] 



T«Tl/N 




(B> 



B2 



T6 



h 



[1112 2] 



0^ 



E 0.1 

(A) 0 
to 



4>J2 



1 1 


1 1 -1 1 1 

i ;» ! 1 — 


- — \ 




— 4- — 
i 


lilt 

1 f 1- -j- 

i i i 1 


j. 

1 







aZ 0209 OZI 0.Z15 022 022S 023 0239 aS« 0.245 025 



(C) 



CD) 




02 O205 0.21 0^5 0.22 0.225 0^ 
time Cs e c} 



0.24 0245 02S 



[1112 4] 



njum +F2- 



0 

-FZ 



-+F1 



9A 



X 
e 

I 



h'9'7^-^crx^^ (TES) 



( 25 ) 
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[1112 5] 



^ 0.08 
CO 

LLI 

H; 

m 0 





2 0 


6-2 




2 0 6-* 


. (BOS O^mi 
200 




1 i 


!<C>2 0 /rmp-r 
2 0 2 






2 0 4 
C^1 O/cm^ 






! 2oe-i 




2 0 e-3 





0 0.5 I I.S 2 



imtUB] W-^i 1^1 IM2 5 & (1 9 9 9. 1 1. 
2 5) 

[^i^lijE 1 1 
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